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Reportable Diseases in Michigan

• Michigan Disease Surveillance System 
(MDSS) is the state database for collecting 
surveillance data.

• Web-based communicable disease 
reporting system 

• Cases can be reported by:

• Electronic laboratory report (ELR)

• Manual case entry

• Required case reporting to MDSS by 
healthcare providers and laboratories

• Surveillance case definition endorsed by 
CSTE/CDC, nationally notifiable
• Not used for clinical diagnosis/management

https://ndc.services.cdc.gov/


Antibiotic Resistance Laboratory Network 
(ARLN)



Antimicrobial Resistant Reportable Diseases

• Candida auris (Candidiasis)

• Carbapenemase-Producing, Carbapenem-Resistant 
Enterobacterales (CP-CRE). Reportable in MI starting 
2018. New 2023 Guidance
• CP-CRE Case Surveillance

• Required case reporting to MDSS by 
healthcare providers and laboratories

• Carbapenemase producing – carbapenem 
resistant Enterobacterales (All Genera), 2022

• Case count for lifetime, 2023

• CP-CRE Isolate Surveillance
• Required isolate submission to BOL by 

laboratories for all genera of CP-CRE, 2022

• Staphylococcus aureus, Vancomycin 
Intermediate/Resistant (VISA/VRSA)

• “Unusual outbreak or occurrence”, e.g., hospital report 
of Aspergillus or allograph infection, etc.

2022 Brick Book and CD Listshttps://www.michigan.gov/cdinfo

https://www.michigan.gov/mdhhs/-/media/Project/Websites/mdhhs/HAI-SHARP/CRE/CP-CRE-Reporting-and-Investigation-Guide-2023-01-04-2023.pdf?rev=97a0028510904b8ea70e9cfc88bef7e8&hash=958C62C1B3C101BAD235873E3C6C468B
https://www.michigan.gov/documents/mdhhs/MDHHS_Brick_Book_609755_7.pdf
https://www.michigan.gov/mdhhs/keep-mi-healthy/communicablediseases/recentupdates


Candida auris Case Reporting Requirements
▪ Report any laboratory finding that meets either of the following criteria: 

• Detection of C. auris in a specimen using either culture or a culture-
independent diagnostic test (CIDT) (e.g., Polymerase Chain Reaction 
[PCR])

• Detection of an organism that commonly represents a C. auris
misidentification in a specimen by culture (i.e., Candida haemulonii)

▪ Laboratories shall immediately submit confirmed or suspect C. auris
isolates, subcultures, or specimens to the MDHHS BOL in Lansing

▪ Case Status: Confirmed- Detection of C. auris from any body site using 
either culture or a culture independent diagnostic test (CIDT



CP-CRE Case Reporting
Healthcare Providers must report cases to MDSS and 

Laboratories must submit isolates to MDHHS BOL (for confirmatory testing) for any of the 
following:
• Diagnosis: Healthcare record contains a diagnosis of Carbapenemase-producing Carbapenem-resistant 

Enterobacterales (CP-CRE), with KPC, NDM, OXA-48, IMP, VIM or a novel carbapenemase

• Phenotypic test: Any Enterobacterales isolate positive for carbapenemase production by a phenotypic 
test (e.g., Carba NP, CIM, mCIM)

• Molecular test: Any Enterobacterales isolate positive for a known carbapenemase resistance mechanism 
by a recognized molecular test (e.g., PCR, Expert Carba-R) for Klebsiella pneumoniae carbapenemase
(KPC), New Delhi metallo-β-lactamase (NDM), Verona integron encoded metallo-β-lactamase (VIM), 
Imipenemase metallo-β-lactamase (IMP), Oxacillinase-48 (OXA-48) 

• Antimicrobial Susceptibility Testing MIC Criteria: If testing for carbapenemase production (phenotypic) or 
carbapenemase resistance mechanism (molecular test) was not conducted or reported, any 
Enterobacterales isolate with a minimum inhibitory concentration (MIC) for any one carbapenem 
antibiotic:

• ≥4 mcg/ml for meropenem, imipenem, or doripenem, or ≥ 2 mcg/ml for ertapenem

• Morganella, Proteus, Providencia spp. may have intrinsic resistance to imipenem. Only those isolates 
that are resistant to 1 or more carbapenems other than imipenem should be reported.



Clinical Microbiology CP-CRE 
Laboratory Testing

Organism 
Identification & 
Quantitation

Antibiotic 
Susceptibility 
Testing

Phenotypic Testing for Presence 
of Carbapenemase Enzymes

Genotypic Testing for Presence 
of Carbapenemase Genes (e.g., 
Blood Specimens)

Specimen 
Collected



MDHHS BOL Laboratory Antimicrobial 
Resistance Confirmation Testing

Clinical 
Micro Lab

Organism ID Confirmation

Phenotypic Testing for Presence of 
Carbapenemase Enzymes (mCIM Test)

Genotypic Testing for Presence of 
Carbapenemase Genes (PCR)

Antibiotic Susceptibility Testing

Whole Genome Sequencing

Pure 
Isolate

Phenotypic test

Molecular test



Antimicrobial Susceptibility Testing
Dilution testing is used to quantitatively 
determine the minimal concentration (mg/ml) of 
antimicrobial agent to inhibit or kill the bacteria. 
• Two-fold dilutions of the antimicrobial agent 

is added directly to a micro-broth panel. 
• The lowest level that inhibits the visible 

growth of the organism is considered the 
Minimum Inhibitory Concentration (MIC).

For CP-CRE screening with no additional testing:
• any Enterobacterales isolate with a minimum 

inhibitory concentration criteria for any one 
carbapenem may indicate carbapenemase 
activity:
• ≥4 mcg/ml for meropenem, 
• ≥4 mcg/ml for imipenem,  
• ≥4 mcg/ml for doripenem, or 
• ≥ 2 mcg/ml for ertapenem



Phenotypic Test
• Reliable and simple test to determine if the organism produces any 

type of carbapenemase enzyme that can break down carbapenem 
antibiotics, conferring resistance to carbapenem antibiotics.

• Positive result confirms that the organism has carbapenemase 
activity present – carbapenemase producing

Modified carbapenem inactivation method (mCIM)



Molecular Test
• Molecular tests for CP-CRE identify the specific 

carbapenemase gene that encodes for a 
carbapenemase enzyme, thereby determining 
the organism’s mechanism of resistance. These 
tests will only detect gene targets available on 
the specified panel/probe of the assay.

• Results will indicate which gene in the panel 
was detected or not detected.

• Common carbapenemase genes include KPC, 
NDM, OXA-48, IMP, and VIM



CP-CRE Case Status/Classification
1. Confirmed CP-CRE

✓ Enterobacterales organism or no organism recovered from a molecular 

carbapenemase screening specimen

✓ Positive phenotypic test (e.g., mCIM, Carba NP, etc.) OR

✓ Positive molecular test (e.g., PCR, Cepheid Xpert, etc.) – carbapenem resistance 

mechanism detected: KPC, NDM, VIM, IMP, OXA-48, etc.

2. Suspect CP-CRE

✓ Enterobacterales organism 

✓ Resistance to at least one carbapenem on susceptibility testing - MIC criteria ≥4 

mcg/ml for meropenem, imipenem, or doripenem, or ≥ 2 mcg/ml for ertapenem

✓ No phenotypic or molecular testing done (isolate should be submitted to BOL)

3. Not a Case

✓ Organism not Enterobacterales

✓ All carbapenems are susceptible (MIC don’t match criteria) 

✓ Negative for phenotypic and molecular tests, if conducted, regardless of MIC criteria.

CSTE Case definition
Carbapenemase Producing Carbapenem-Resistant Enterobacteriaceae (CP-CRE) 2018 Case Definition | CDC

https://ndc.services.cdc.gov/case-definitions/carbapenemase-producing-carbapenem-resistant-enterobacteriaceae-2018/


CP-CRE Case 
Classification 

Flowchart

MDHHS
CP-CRE Case Reporting and Investigation 
Guidance, 2023
• Comprehensive guide to reporting, 

investigation, and MDSS 
documentation  of CP-CRE for LHDS, 
Infection Prevention, and labs.

NEW for 
2023

https://www.michigan.gov/mdhhs/-/media/Project/Websites/mdhhs/HAI-SHARP/CRE/CP-CRE-Reporting-and-Investigation-Guide-2023-01-04-2023.pdf?rev=97a0028510904b8ea70e9cfc88bef7e8&hash=958C62C1B3C101BAD235873E3C6C468B


MDHHS BOL ELR Lab Report 
Interpretation – Confirmed 
CP-CRE



MDHHS BOL 
ELR Lab Report 
Interpretation 
– Not a Case, CP-CRE



Duplicate CP-CRE Case Reports? 

Laboratory Results Interpretation Action

Sputum culture

1/12/2023

KPC+ Klebsiella pneumoniae

New Confirmed CP-CRE case for Patient 

A, case #1

Report as a Confirmed clinical case

Organism:  K. pneumoniae

Gene: KPC

Rectal swab

2/13/2023

KPC+ by PCR

KPC+ Klebsiella pneumoniae by 

subsequent culture

Positive screening for same 

organism/mechanism as case #1, initial 

clinical case.

Not a new case for Patient A.

Enter new lab info in the Lab Reports tab 

and Merge with case #1 or close out as 

Superceded

If a person is first classified as a clinical case, and later screening reports the same organism/carbapenemase 
combination, they are counted only once.

Example: Patient A has a sputum culture that is positive for KPC K. pneumoniae. 
Later, Patient A is included in a CP-CRE screening Point Prevalence Survey (PPS) and their rectal swab is KPC positive by 
PCR. K. pneumoniae is eventually cultured from the same rectal swab specimen. 
Patient A would be counted only once, as a clinical KPC+ K. pneumoniae case for the initial sputum culture, even if future 
results are positive for the same organism/carbapenemase combination from a different specimen source.  



Duplicate CP-CRE Case Reports? 
A person first classified as a screening case can be later counted as a clinical case with the same 

organism/carbapenemase combination. This is the only scenario that the same organism/carbapenemase combination 

can be counted twice for the same person.

Example: A rectal swab from Patient A results in KPC+ E. coli. Patient A is later at a hospital where a blood specimen tests 

positive for KPC E. coli. Patient A would be reported as a KPC+ E. coli screening and clinical case. 

Laboratory Results Interpretation Action

Rectal swab

1/10/2023

KPC+ Escherichia coli

New Confirmed CP-CRE case #1

Report as a Confirmed Screening Case

Organism:  E. coli

Gene: KPC

Blood culture

2/12/2023

KPC+ Escherichia coli

Positive clinical specimen for same 

organism/carbapenemase  as case #1.

New Confirmed CP-CRE case #2

Report as a Confirmed Clinical Case

Organism:  E. coli

Gene: KPC



Tips for CP-CRE Reporting
• Review the MDSS case information provided

• Person History tab may  provide a list of prior reports 
• Notes tab may show lab reports attached 
• Lab Reports tab shows electronic reports and any manual lab entries

• Confirm the organism identification
• Enterobacterale - Enterobacterales is an order of different types of bacteria 

which 
includes Escherichia, Klebsiella, Enterobacter, Salmonella, Shigella, Citrobacter, 
Yersinia, etc.

• Review carbapenem Susceptibility testing MIC values
• Doripenem, imipenem, or meropenem ≥ 4 µg/ml; or ertapenem ≥ 2 µg/ml
• If there are no MIC values reported (e.g., “Resistant”) or no carbapenems 

reported in MDSS, call the laboratory and ask to speak to a bench technologist
• If there are only MIC values reported, ensure isolate is submitted to BOL for 

confirmatory testing; if isolate was submitted, wait a few days from submission 
date to check for electronic BOL lab report

• Check for phenotypic carbapenemase testing 
• ‘Carbapenemase positive’ or ‘Carbapenemase negative’
• Confirm the method used: mCIM, CarbaNP, MBL test

• Check for molecular carbapenemase testing for resistance mechanisms
• KPC, NDM, OXA-48, VIM, IMP “Detected” or “Not Detected”



Case Investigation Forms
“Case Report Form 
(CRF)” or “Case Detail 
Form”, or “Case 
Investigation Form”

• Sections 
• Investigation 

Information

• Patient Information

• Demographics

• Referral Information

• Laboratory Testing and 
Microbiology 
Information

• Clinical Information

• Other Information

• Case Notes

• Lab Results



Candida auris
Laboratory Testing

• Laboratory Testing information 
is required to determine case 
classification

• Date collected

• Specimen source

• Test Type



CP-CRE Laboratory Testing
• Laboratory Testing information is required 

to determine case classification

• Date collected

• Specimen source

• Organism

• Susceptibility test: MIC 

• Enter actual numerical value and 
interpretation - “R”, “S”, or “I”

• Phenotype test: Carbapenemase testing 

• Enter test type (e.g., mCIM, 
CarbaNP) and result, or “Not Tested”

• Molecular test: Resistance mechanism-
gene testing

• Enter test type (e.g. PCR, Carba-R) 
and result, or “Not Tested

• BOL Specimen ID if applicable



Clinical Info for CP-CRE 
and Candida auris

• Healthcare exposures
• Acute care, long-term care

• Travel
• Location

• Healthcare abroad

• Very important for confirmed 
NDM, OXA-48, IMP, or VIM cases



VISA and VRSA
Vancomycin-intermediate Staphylococcus aureus (VISA)
Vancomycin-resistant Staphylococcus aureus (VRSA)

▪ Vancomycin is a critical antibiotic for the 

treatment of MRSA

▪ Requires a rapid and aggressive containment 

response

▪ 16 U.S. cases to date

• Primarily in MI and DE

• Last identified in 2021 in MI & NC (first cases 
since 2015!)



Vancomycin-resistant Staphylococcus aureus (VRSA)
▪ Thought to result from MRSA 

containing a pSK41-type plasmid 
and VRE containing  vanA
encoded on an Inc18-like plasmid

• All 16 cases were vanA +

▪ Classified based on minimum 
inhibitory concentration (MIC) on 
susceptibility test



MDSS VRSA Case Investigation

▪ Report requires extensive case information

▪ Reports of suspected VRSA cases
• Often mixed cultures of VRE and MRSA: 

• Ask laboratories to re-streak for purity and 
repeat AST

• S. aureus isolates with vancomycin MICs ≥4 
μg/ml should be confirmed by a validated 
method and infection control should be 
notified

• S. aureus isolates with a vancomycin MICs of ≥ 
8 μg/ml should be submitted to health 
departments and/or CDC for confirmation by a 
reference method
• Notify health departments 

▪ Ask facilities to save any MRSA and VRE 
isolates 

▪ Patients with suspected VRSA should be 
place in isolation and contact precautions 
while awaiting results



Questions?

Contact:
MDHHS SHARP Unit 
Staff

https://www.michigan.gov/mdhhs/keep-mi-healthy/communicablediseases/sharpmain/sharp-about/sharp-staff
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